In the course of studies on the correlation of structure and antiaryhthmic cardiac action in the ajmaline series of bases, mononitroajmaline was prepared1 by nitration of diacetylajmaline in glacial acetic acid medium and subsequent hydrolysis.
With the help of NMR spectrum of the nitro base in CFgCOOH, it was possible to assign the position of the nitro group at C-10.
10-N itroa j maline
In the aromatic region of the spectrum, a three spin system is present. There is a signal at 3.01 r due to H *12 which is split into a doublet (7 = 9 cps, ortho coupling with H 11). It does not show any meta coupling but only a small para coupling of 0.6 cps. The signal of H 11 is a quartet centered at 1.65 r and shows, in addition to the ortho coupling with H 12, a meta coupling with H 9 (J =2.5 cps). There is a doublet at 1.5 r due to H 9 indicating a meta coupling with H 11 of 2.5 cps.
The pharmacological investigation of the antiarythmic activity of nitroaj maline revealed that it is more than twice as active as ajmaline2.
Profitting from these findings, it appeared of interest to extend the nitration studies to some other yß-carboline bases. Of particular interest in this connection was the introduction of a nitro group in reserpine in order to note any changes in its dual hypotensive and sedative central depressant action.
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As a result of considerable experimentation, it was ultimately possible to arrive at the optimum experimental conditions for the reaction. When carrying out the nitration of reserpine in glacial acetic acid at 18-20 °C with the reaction period of about 4 -6 min, three position isomers of nitroreserpine could be obtained, all of which analysed well for CaaHagOnNg. The major product (m.p. 146 °C yield 45 %) could be characterised as 1-nitroreserpine mainly by spectral studies. It yielded 3,4,5-trimothoxybenzoic acid and a nitroamino acid on alkaline hydrolysis. There was no peak due to indole NH in the IR and NMR spectra of the nitro base as well as those of the nitroamino acid indicating a substutition at indole nitrogen. The NMR spectra of the two compounds showed signals for five and three protons respectively in the aromatic region. The H'12 signal is shifted downfield while H-3 is shifted upfield by 0.3 ppm compared with reserpine.
The position of the nitro group was further confirmed by the reduction of 1-nitroreserpine by zinc and dilute hydrochloric whereby the nitro group was removed and the nitro base was conver ted back into reserpine.
The second product (m.p. 231 °C yield 10-12%) showed in the NMR spectrum (CDC13) two signals at 2.35 t and 3.10 r due to H 9 and H 10 showing the characteristic ortho coupling of /= 8 .5 cps indicat ing that the nitro group is located at C 12. It yielded 3,4,5-trimethoxybenzonic acid and a nitroamino acid on alkaline hydrolysis. The third, carmine coloured, isomer, m. p. 253 °C (decomp.) which was obtained in a very small yield, appears to be 9-nitroreserpine although its structure could not be settled finally due to the paucity of the material.
Pharmacological tests of 1-nitroreserpine have show n t h a t w hen a d m in iste re d in tra v e n o u sly its h y p o te n siv e a c tiv ity is of th e sam e o rd e r as th a t of reserpine, w ith o n ly m ild sed ativ e p ro p ertie s, a n d none of its u n d esira b le side effects. 12-N itroreserpin e req u ires h ig h e r doses to p ro d u c e th e sam e h y p o n te n siv e a c tiv ity as reserpine b u t its ac tio n is m u c h longer la stin g . 1 2 -N itroreserpine, w hen reduced w ith iron a n d glacial acetic ac id in th e h o t, y ie ld ed a b ase w hich d id n o t cry stallise. I t w as a c e ty la te d w ith acetic a n h y d rid e in p y rid in e w h ereb y 12-acetam idoreserpin e w as o b ta in e d as a w h ite c ry sta llin e solid, m. p. 250 -5 6 °C (decom p.).
T h e n itr a tio n re a c tio n w as su b se q u e n tly follow ed u p w ith tw o m o re /?-carboline bases, h a rm in e a n d h arm id in e3. T h e n itr a tio n of h arm a lin e , w hich has re c e n tly been show n4 to be a m ix tu re of h arm in e an d h arm id in e, w as c a rrie d o u t b y FRiTZSCHE6 a n d la te r b y F is c h e r a n d T he p o sitio n of th e n itro g ro u p w as assu m ed b y th e se a u th o rs to be p a ra to indole n itro g e n (C-6). O n ca rry in g o u t th e n itra tio n rea ctio n w ith h a rm id in e in glacial acetic acid m edium , it w as possible to o b ta in a m o n o n itro d eriv a tiv e , m .p . 120-22 °C, in a lm o st th e o re tic a l yield. T h e N M R sp e c tru m (CDC13) clea rly reveals th a t th e n itro g ro u p is p rese n t a t O 8. I n th e aro m a tic p a r t of th e sp e ctru m th e re are tw o d o u b le ts a t 2.22 r a n d 3.07 r d ue to H 6 a n d H 6 resp ectiv ely show ing a n ortho co upling c o n s ta n t of 8.5 cps. The nitration of harmine, however, appeared to proceed in a very complicated manner. After considerable experimentation, it was possible to obtain mononitroharmine, C13Hn N30 3, by treat ment of the base with conc. H N 03, at 15-20 °C (yield 55%) which charred at about 260 °C and thus appeared to be different from the nitroharmine reported by F i s c h e r and B o e s l e r 6. The same nitro derivative could be obtained by carrying out the reaction in glacial acetic medium or treatment of harmine nitrate with conc. H2S04. The position of the nitro group in nitroharmine was fixed at O 6 from NMR spectrum. In the aromatic region, there are 3 groups of signals. The signal of 2.90 t can be assigned to H 8 due to its position. It shows a small splitting of 0.2 cps due to para coupling with H 5. The signal of H 6 is at 1.28 t with the same coupling constant. H 3 and H 4 show a typical AB spectrum; there is a complex multiplet of peaks at about 1.95 r equivalent to two protons showing a coupling constant of 6 cps.
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Further work on the nitration of other carboline bases and pharmacological investigation of the products is in progress.
